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(54) KSM©**) s^'-r/^^h-^i^fcHny^— if«^m-«iia±«»ft«sfe'» 



(57) [i|#iflS*ro@iil 

IiS3ftiS2] j^ategi^tLit^^/i^^y tr • = y- 

'J tr • y— DH 1 -pM 
inH3 (FRRM P- 1 3 0 1 4) r-^agf;felil 

Kp>y->— ^»4sg.^-aggfr h«i.»><cDNA. 



r-r- fe^8t;fejg3SP,^(7:)DNA- 

• 3U-DH1-DMIDH 3 (PERM P-13Q 
1 4) t>».^8«^ig5§?,e<OS;i-->f y->K-/l^t: K 

[0 0 0 1 1 




1 

[0 0 0 2] 

i^^-lJi/h-Jl + NAD* 

[0 0 0 4] {^^(DNAr>*RnNADHn. 

ttiKf^^^rWL. S^^##E. C. 1. 1. 1. ISt 
UT^f>tirv>e (S^^NVKv^'^/iJ'. mew. 198 

<^r/u=i— /w-efe^o Ao:^'g'. • >ry v-h— 
1 0*^2 g. tfji?5j3 stmi^^ti. m&&^(D^r)i^^t 

1448-1455 SP^ftSt) o r<?5i :^ • 

P5P2-24 9 7 7 6-gr^«) « 

[0 0 0 5] w<0^ • y i^b— /i-'T^fc KD>y-:^— ^ 
fi4^(^)Hg [Biochem. Biophys. Res. 
Commu n. , 68, 1133-1138 (197 
6) ) y<^/U:^ (Bacillus ) mmW'4 
- 1 2 6 0 7 5-i-^«. J. Biol. Chem. , 2 
54, 7684-7690 (1979) ] , T^nx^^J^ 
(Aerobacter) M [Methods i 
n Enzymology, 3 6, 3 2 6 (1 9 6 2) 

[V] ] . ^UZfiy=^9 ( Klebsiella ) Jg 

mmy^^h^y^y^. m6w. 1932^. m^^is^ 

m . -fe^^T (S e r r a t i a) JR [»^/n>^ K>^ 

=1 (Cryptococcus) M CB i o c h 

em. Biophys. Acta, 2 9 3, 2 95 — 3 

0 3 (1 9 7 3) ] fj:t*i,zm-r^^^mz:^{E-rh^t 

7&5^^tbTV>5„ a^co^;^-- -Yy v'h— /Wy^t Kny 
4-126075 ■§-^#) o 

[0 0 0 6] roEp-e. /^^/i^;^ • xy^y (b a c 

1 1 1 ti s s u b t i 1 i s) S*<?5^:d- • >r y h 



( 2 ) 3 2 5 1 9 7 6 



2 

— ^fl. i^n^vr^ KTx^^'i^^?^ U:^-^ K (NA 
D) <o#«ET. ^l£;^ 
[000 3] 

[<ki] 



•>fyv-x + NADH + 

$^^TV^5 CGene, 1 0 8, 1 2 1-1 2 5 (1 9 

9 1) ) o ^^n:Lcom.m^mRxir^/m&m^0n 

\zm^(0':/t2^y^i^mv. y^^/i-:^ • :ii:;^fc:-— N o. 

yg^ia^mT/KK^cor ^ yKia^J^^^- k-tsd 

JifBI^14>65ig:< . ^^MS(-ci:oT^^- >ry v'h— 
< ii^T* # V ^ t> (D o :fco 

[0 0 0 7] ^It. ^<^/v:^ * X:/^]) :k}^^(D^:^ - 
^ y /Vr^t Kny-:^— ^fi^ :^ • y 

y^f— No. 3<0^:^- -f y 'Vh— /i^T^t Kny-:^— If 
(l^:^- -ryvh— /V-tC^-r 5 Kmflf:a5 0. 6 4mM^ 
SlCi*;&5^«tcii5<. ;!»^o6 5t:. 1 5^(^)m^Str9 
5%^^JL_b(7)^fiF^tt^^-r5^^tttCt«il^a^*r'fe 

30 [0 0 0 8] :i(DXo^J:ikUT. Rft^^. 

No. 3<^>^:^ • >r y /l-f^'t Kny^ 

[0 0 0 9]t<eoT. • >r y i^h— /V-xt Kciy-^ 
40 or ^ ygrlHJIJ^::^- Ki-6DNAO^SiE^JOftSR 
[0 0 10] 

±^%:m^\^. ^(DWi±^^m\^^x^mm^mm'r^:^ 

[0 0 1 1 ] 

50 ^fi^-r-s^^^icgiicwsBSrSiay^iem. ^^--ryv-h 




3 

^-^mmvtiiDh. mx.^^yi^zc y tr • =« 

y — (Escherichia c o 1 i ; JUT E . c 

[0 0 1 2] -r/j^t:3*>, ^ • >r y V h— yi- 

KtCiioTfi^W^^^ix^ E. c o 1 i tcM-t-^^ 

«fe;5^e>^:^ • ><y i^h-zt'T't: Kn ^^^g5ti- 
[0 0 131 WT. *^e^^I¥»3^-ift^i-5o *^^tc 

^DV^r. ^ • y v'b— /i-xt Kuy-:^— lf^^^-r 
;^ . No. 3iim^\^<m\^^bti^o 

xj^mm^^\^o^^xn!mmW'4 - 1 2 e o 7 5-§-<i>«(D 

o. 3 0^fe(*:DNA7^>^7 y-;^|*^!KS^m^^g.i- 
5 D N A ;^ ^ y - n 5 *?£<?3:a«!:«a| (CO 
V^rift^i-^i:. ^i". ^a^^i^cD^feflcDNAl 0 0 

-2 0 0 Om gma^ii«fflv^e)nTv>5:&fej;iJ:or 
mmi^itcDh^ ^01-1 0/2 gSftSr«IK»*iLLHL 
di I IT-^^UT. m^\ti^^—^:yym^i^^i^—<D 

r^;^^ KpUC 1 1 9 H i n d I I IgPffiJca^L. 

*v^"C:: (Dmg|;t D N A Sr«£a^«^Jc»A LTKStefe 

*jcDNA(75i5^ r^^'^^trVV 1 0< ^lO^ ^n — 
>'75^b/j^5^fe^*:DNAy^>^^ y-<^f^®-t-5o 

LTfi. iagl;tDNA;d5^;t 
d>o i JCltM-BTig *> 5 1 to "C fcixf^ # JCM RB * 



(3) ^B^flf^S 2 5 1 9 7 6# 



4 

[0 0 151 1§^»^^tCffi^x.DNA^^Ai--5*ffi 

^: urn. «x.i:fa±a±«»3&5:3iixai y k rmi^m-r^ 

DNAO^A^tToTt> J:v^U. ^r^-t^T^:^ h-^ywfe^ 

10 »^^--oMMaL^fe;tDNA«A<oW»l<75ilR^cov^T 
m^;tDNA<^^fig-r5-<^i?-(0|gS'M1*'^-;t? 

[0 0 161—*^. • >f /ixh— yWT^fc K^y•:^— 

;tt^T-l' y h->^X*:^^LTScSttt;^y =^^^5^ K 
[0 0 1 71 »:v^-e, rttP>o»lti4:^y =f^^ W:^^ 

mriaoS^fe(^DNAcOtf';6^P>, • / /l-xt: 

30 :/D-:/<£:^tfi";5^^. -«:tclt^$tt5DNAia^J 
(7> *a ^ S < ^i^^ * V ^ ia 3^0 ^ S tR b T 'T' n - :/ ^ ^ 

No. 3 t3a&T*fc5i:#;te>tt5/^^/^ 

^•X:/^y;^ (Bacillus s u b t i 1 i 
_s_) -^✓<^/Vx^ • ;^xr cif-— ^:7-f yV-;:^ (B a c i 1 
_L_y_S. stearothermoDhi 1 lus) <D 

^f^iJ' 1^:^^ K>^n — i|#^o^ftr-yN^ :/ y 

S «joae^D N A-Cfe ^> r t ;dS*^J^ Lfco 
[0 0 181 coa&^coite^DNA^-g-tfJ^S 
50 feg|^ttfc^g^»^^*^b. fi»l;t(i-^-T7^>f ^ (Ma 



(4) 



B 3251976-^ 



5 

n i a t i s) h(0:^Wi [ r^U:^^.^/^- ^X2^=^:y 
if : =i—/uy:^:f]) (Molecular 
Cloning:ColdSpring Harbo 
r) J (1 9 8 2¥) ] *^tCtS->T, ^y^' ^yi^h 

7;^^ K (pMI DHl i:^^) ^ilSi-^r <?r;55T-§^ 

^fc. Rr^;^^ K'fO>'<^yV';^ • No. 3Sfe 

feft: D N A * ^<ou&:(om mmmmm 3 jc^i- 1 is 
[0 0 191 m^<oxo\^\.xm&t^nNA9^ 

^^m-f ite^ D N A ^j^^iZ^ A/fc^m^ ^ ^ — 

^:^tl E. c o 1 i 

^ix5o Zfy^^ VtL.Xn. E. c o 1 i 

i»^i^i:-r5J-. 0»lx.f^p BR 3 2 2. pBR32 
5. pACYC184. pUC12, pUC13, pU 
CIS, pUC19. pUCllS. pUC119/j:^ 

p Y AC 5 ^j:t*^m\^^ti\^x\^\ 
jVy'M Kn^J;'^— ^ite^DNA^jm^iitf*r?feJcov^ 

tfDNABff^t-j&u^-^^^-^TvH-^^ytKD*?. ^n^no 

[0 0 2 u 'ik^<D'mmm^^^n^^^^^^—\^. ttr 
ia<o*a«^;t>^7;^^ Kpmi dhi t^^^— tt^^;?^^ 

KpUC 1 1 9;0*^#<btu, pM I DH3 ^^^^tvfc 

[0022] :*:^^(C:JoV>Tfi. tflfsmi&x. ;^ ^ K 
pMIDH3tCj:o Tff^Sfe^ $ ny^c E. c o 1 i tcM 

■fsa^i^tt. ^i^aiy tr • =y-DHi-pMi D 

H3 (PERM P-13014) t^^^tl^o w(D 



6 

xo\^i.xmhthitmsm^»±^(ommn. 
10 0 2 3] m^mMtvxn. m^\f^j\^^-:^. x 

[0 0 2 4] ^#^?fetCOV^T^i#t^^J[l{i?'c^<<ii^(7) 

i$#j^^ifo:^ffi(cJ:oT. ii«2 0-5 0t:. $f^L< 

• Ii2 5'-4 2t:. <t f9»^b<ti3 T'CiSiar-. 12-- 

mmrt^\z.\±^ m7L\t. m.^. mm.. ^^^^^ 

[0 0 2 5] r(D8fSa:^atCOV^T. ^ :^ 
30 -/v-xt Kny':h-if^^^-t-5ste^DNAfi. Hi 

[002 6] :z<DXo^^\^xmhtitL^yi^ ' ^ yi^h — 

[0 0 2 7] DNA : "r^i-^iy V ^^St 
A : Ty'^^ 
T : 

G : ^T->^ 

C : >h v:/ 

50 Y : ^^i^^^Hi^hi^::^ 
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A 1 a : T ^ ^ 
A r g : Tj\^^=^> 
A s n : T^y<y^l^ 
Asp: T:^y<y^l^^ 
C y s : \y:^ir^ :y 
Gin: ^ > 

G 1 u : ^/V-^ ^ ^'S 
His: t >^^v^V 
lie: ^yo^ 
Leu: 
Ly s : y 
Me t : 

P h e : y:jL=:^/vr'7='> 
Pro: y > 
S e r : y 
Th r : 

Tr p : hy:rh:7T:^ 

T y r : ixv 
Va 1 : /<y >- 
[0 0 2 8] 

[0 0 2 9] 

[#%M 1 ] ^fe<^DNACD4»gg 
/^^/W;^ • 3^;^ tf— No. 3 (PERM BP-3 0 1 
3) Iltt*«ii>^>f 3^-^* [1 8 g/y 5/ h/K #il 

-f^^ ^y (smwL^^m ] 2 o o m ncr 3 

(h ^ — CX- 2 5 OM) ^^V^, 6 5 0 0 r pm 
(7 6 6 OG) T?l 05>iffla'L-53^ffll*Qi3®UT. SflcSrm 

[0 0 3 0] 9:v>r% roSflc^ 5 omM h y 

(pH8. 0) , 50mM EDTA (pH8. O) jSt 

t^l ^%^y=^^xi—7.t^hfii^'m^2 Om 1 q^tC®^ 
ftJi5lSff;65 2mg/m 1 ^ <t ^ J: 5> y A 

(^^b^XmttM) ^JBTL. 3 7t:t^3 0 5>Fb1^SUT 

s»(^«ifia®^««ufeo cittjci oyo^u^y/v- 
s^^^hy^^A 7K^?Slm 1 ^*D;tr. 
3 7*CT*2 0 5^Fb1^SL/c:^. 10000rpm(12 
0 8 OG) "CI 0^>Wa'^5>ffi^SUr7KtS^leIiRb 

Tto w(757KffifC2fi^S:0^^/— /u^#;i)^lcS^L. 

tod^^r^j-aiLysim. 1 omMhy^^-jfiK (pH 

8. 0) iS^tJ^lmM EDTA;&>?>?iS^ffi2 Om 1 

[0 0 3 1] ^\z.^ ::.(r:>i\^m^2{^'^<r>:^^ J —jv^m 

XLTHfrieo:^&T-t> ^-SDNA^^J'giLfcS. 10m 



(5) ^^4#l?m3 2 5 1 9 7 6# 
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Mh y ^-i^K (pH8. 0) ^U^lmM EDTA;!i* 
[0 0 3 2] 

5 gj^t/^ n— :=::^^-<^^-pUC 1 1 9 (SSit 
^tS) 5 A/ g<^^ix^ix^!3'JO^^^T% ^JRSa^^iLj. 
JLd I I I (SSigltS) 3 0*fi^fflV\ SOmMh 
10 yj^-gf® (pH7. 5) . lOOmM NaCK 1 
OmM MgClaSU^lmM T>T T t^^fl^m.^^ 
1 0 M g /m 1 O^^ET. 3 7'C-e2^ra^»r^SL 

[0033] PUC119 <0«5»fS«li. 5 ' 

y >^®^{l:-r5fcae>tc. ^fji;iK/tffl^J-r/V';«7ytt7i^:^:7 
Ti?'— ^ (^SitttiBi) i¥&^JtraxT6 5t:T*2^F«1 

a/^/VA (1/1) ig'&'?R^;[ra;tT^SLfc^. ^'65^ 
/I OS(7>3Mftg^*:hhy !>i^^«^3!ra;t, $ibtC2« 

[0 0 3 4] ;::(ODNA^i OmMhy;^-ies^ (pH 

8. 0)^t/lmM EDTA®?K;6^^/j:5^?SJe:-C® 
^Lfc^. 6 6mMhy (pH7. 6) , 6. 

6mM MgCl2. lOmM D T 6 0 ax M 

ATP y e^^yN^i^ltM) (7)#aET. T 

4DNA^^y-;^ C^^SitthM] 1 0 0*{&>S:^v>, 
30 1 enc-ci e^PBi^^y— i^a v^troycio 

[00 3 5] ZLkX.^^— • ^y^"^^ (K. Shi 

g e s a d a) CD^fe [ raaflSX^^J ^2^. 6 16- 

6 2 6-<— (1 9 8 3^) ] (c:J:or=2 vm 

f^h b^ E. c o 1 i DH 1 (ATCC3 3 8 4 9) 

recAl, endAl^ gyrA96, th 
i — 1, hsdR17 (rk"x mk*) > SupE44^ 
r e 1 A 1 , [ r^U^^zL^/^ • ^xi—z^-^^ : 

=3— /bKJ^T/y i^^^^N— (Molecular C 
loning:Cold Spring Harbo 
40 r)j 504-'50 6-<-i^ (1982^) ] iCh^V 
:^:7:^~7«— i^a ^^L. CI ^xSrT t'v' y 5 0 // g / 
m 1 I ^^Ig^tCT. 3 7t:r— it^ig^b. 

«^^8 0 0 oaco?^afeife®c^ifei$r»r. ^^^yv-j^ • 

[0 0 3 6] 

50 ^t/T;^y'?7=^::^/^^:/ K-<>^^^— ^^S^r^roT ^ 




(6) 
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(J. Am. Chem. Soc. ) J ®9 8^. 365 

5^~v^] tcS-^t. DNAv'>'ir-t^^1f— ^ o 

[0 0 3 71 ^f^t>^^ me(r>Tf^<r>^^<or^ymm 

mo \ \ a {d^JCi-^DNACOia-g^-^t^a 0-^ 

r ^ /^ie^J;j!>^*6l;£$tv5mRNAlC*aS6<)i^j:2 0.-^ 

^n/b;*-!; =^^55^ U:^-^ K5 0 n g 4 y 5C ^ U;^- 
^ K=^r-:h— if^'^^/^r- [ 5 0 mM h y (pH 
8. 0) . lOmM MgClz, 1 O mM 2—:^/V 

p] ATP {r^^^^M.i^^y<:yitM) <r>^&T. T4 

[0 0 3 8] 

eT-^#DNA<7>;^^ y— 

#%fla|2r-»fc/'^^yw>^ • ^;^tf— No. 3itG^^-f 
:/7y-. "rnft5*,3p«^^^^ji(DT>'hfv-y 

(Dy>(/u^ — :^r/i^:^V^^^mii^ 5M NaCl 
^WO. 5N-NaOH^?S) *l-55>^gL. ^ 

^fommio, 5Mh y;^-^» {pH7. o) rv^s 
M NaCl ^^?^] {d 5 ^mmmm. ^m^^tz. 

[00 3 9] :L(oy ^/x^^—^S0X:'t^2^mM 

@3£L;/tp SibtC, Z<0:7 1. SM Na 

CI. 0. 1 sMi^^'^m-r hv ^M.. 0. 05%-y 
>g?^hy»:7i^. 0. iVo^y^vji-^m-Thvi^M.. 

0. /K 0. l%;J^y f n/wt^D y K^^. 

0. l%BSAS.t50. 0 l%-y-^)fS^DNA§:^W-r 

>r/i^i$^ — Sr. 1. 8M NaCl. 0. 1 SMi^ =t:-:yWt 

-thv^M.. 0. 0 5%- y >'^-^ h y e^A. o. i% 
^e^y/i^StK-^hy o. i%7-f3— /w o. i 

%7Ky t'ri/V'tfD y K>'. 0. 1%BSA^^TJ50. 00 

2 % :*:JSK * h 7 > ^ :7 r — R N A ^^^i- -5 ^ W 



^^^m-m 3 2 5 1 9 7 6 
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yy ^>r-^— >3>-SffiicgL3t«. ##C93T-^btL 

2 4^pa^^'<yy ^-f-^-v^a V^tro/Co 
[0 0 4 0] /^>r>^yy-f■^— ^^3 1. 8M N 

aCK 0. 1 SM^^^l^m-f-h]) ^J^. 0. 0 5%Z: 

(S±^K>^-r/^AthS. NewRXO-H) 

10 icfi^a. ig3feT-8 ot:r*2 4NFra:*— h7>^;r^7 7 
[0 04 1] ^(^^. y^/i^M.^miki.tzt:i^. 

NA^^rfff^gfe^i feE. c o 1 i DHl-pMID 
[0 0 4 2] 

[^j£««i2] m;^^^>^7;^^ h*(Dmm 

±.mmmmiX*^^^\^tz E. c o 1 i DHl -pMI 
20 DH1%. BH lJS^tCT3 7*C-C— g«JS^Ufc^. 

— ^^^^ : =1— yi^K • :^:/^)'yif • (Mo 1 e 

cular CloningrCold Spring 
Harbor) J S86--9 4-<— (19 8 2 

^=r— Ki-^DNA^^tPi^l<;^m;t:/^:^ ^ KpM I D 
30 (Science) J ||214#. ||1205^121 

(i9 8i¥) ] t;i<t'9. ^m^m^^^x^. 

• ^y v<h«-/W7='t Ka^-:^— ^^3— K-f-^tfeD 
[0 0 4 3] ^mm^\^ti^:t ' ^ y i^h-Ji-fli Kn 

[0 0 4 4] 

mmms] ;fc:»iiF*3-eo^:t---ry^^b-/V7"fc k 

MMmzx^iotitzy^y:^ ^ KpM I DH l 5 m g^ 
ffiiJIS»*J3jajaH I (SSig^hS) r-^lKfL. 
y v-h-zi^xt: Koy^— ^5te^^^tp*^J2. Ik 

bcDDNA^^i/y 1. 0%r;j?fn-j:^>/yuS^ 

[0 0 4 5] — E. c o 1 i (D^^ ^—rf^Ts ^ K 
50 PUC119 (S^SigttSS) 5 g^tft|5^:l^««C^^ 



(7) 
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m^^m^Lfzo ^(om^. kpmi dh3^ 
i.timmm^^^^x-(of^mt 2 . 5 u/m 1 -c^ 

ofc;d^ pUC 1 1 9^itot><0<Dffittll0U/m 1 

fcp w(Djgateft{2^$r^s'^>^ y tr • 3 DHi 

-pMIDHS (Escher ichia c o 1 i 
DHl-pMIDH3) (PERM P-13014) 

D./^-^Sr*Bt-»i!U> ^J^^S:dSl 30. 000± 
1 5, 0 00 (T SKy/l^G 3 0 0 0 SWtdi-S'^^yva 
iSfe) -efeSr ^^^@^d5p I 4. 5±0. ST-fcS 

• ^^tf— No. 3(7)^::*- • -I'y yu-rt KO'y•:^ 

— ^ 1^— efe 5 w ^ L^bo 
[0 0 4 8] 

o. 3*3fc<7)S^fef^DNA^-r::^^ ^:^->r 
— om^^x:/^;^^ K^^J;t{^ E. c o 1 i dMi-^ 



11 

L. 5 0mMhy:^-i^^ (pH8. 0) ^tETiZ. T 

;^:7;j~>— v'a >^^tTV\ T^fc'v'y V-S 0 g/m 

fcc C<^J:9f-UT. -<i^^-*7'7^^ KpUCl 1 9 
(O B am H I SPftt;! ^ :^ • / h — /l^T^ t Kd^:?— 
ifite^^'&tfi^2. 1 k b(DDNA:7 7^p( h^5Jf 
A$ixfc>^7:^^ KpMI DH2^£r»l*"r50Retfe« 10 

ll3tee«2 0*ftTffl»;t:?'7:^^ KpM 
I DH2 ^#fco 

[0 0 4 6] fttC, :L(r>'fy:^ ^KpMIDH2 S^x 
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agcgcttact caaactaatg cttaaaagtg aagggagaag agatgg atg teg eta 55 

Met Ser Leu 
1 

gtg aaa gtg ggg att tta gga gca ggt gga att gca aaa gtt cac act 103 
Val Lys Val Gly He Leu Gly Ala Gly Gly He Ala Lys Val His Thr 
5 10 15 

tec att tta aag aag gac cag egg gtc gaa ate gtc ggt gtc gca gat 151 
Ser He Leu Lys Lys Asp Gin Arg Val Glu He Val Gly Val Ala Asp 
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20 25 30 35 

att gcg aaa gac aga gca gtt get tta gca aat gaa get ggg aac get 199 
He Ala Lys Asp Arg Ala Val Ala Leu Ala Asn Glu Ala Gly Asn Ala 

40 45 50 

aaa get gtt eaa agt tta gaa gat tta ttc gaa ctg gga gte gat gcc 247 
Lys Ala Val Gin Ser Leu Glu Asp Leu Phe Glu Leu Gly Val Asp Ala 

55 60 65 

gta tat gta aca acc cct aat acg ttg cat gtc gaa cct gtg ttg aaa 295 
Val Tyr Val Thr Thr Pro Asn Thr Leu His Val Glu Pro Val Leu Lys 

70 75 80 

tgt ctt gca aac aat gtt cat gta ttt tea gaa aaa ccg atg get acg 343 
Cys Leu Ala Asn Asn Val His Val Phe Ser Glu Lys Pro Met Ala Thr 

85 90 95 

teg tta gaa ggg get gag ega ate cga aaa gcg get gaa acg tea aaa 391 
Ser Leu Glu Gly Ala Glu Arg He Arg Lys Ala Ala Glu Thr Ser Lys 
100 105 110 115 

gee gta tae aat tta ggg atg aac cgc cgc tat gcg tec gta tac aaa 439 
Ala Val Tyr Asn Leu Gly Met Asn Arg Arg Tyr Ala Ser Val Tyr Lys 

120 125 130 

aaa gtc aaa gaa etc att tct tct ggt gaa gte ace eca tat tta gcg 487 
Lys Val Lys Glu Leu He Ser Ser Gly Glu Val Thr Pro Tyr Leu Ala 

135 140 145 

aat ate aaa atg aac ege ggc gaa ctg tta aac cct get tgg aca get 535 
Asn lie Lys Met Asn Arg Gly Glu Leu Leu Asn Pro Ala Trp Thr Ala 

150 155 160 

gat cca aaa gta aca ggt gga ttc ctt tat gaa acc cct ttc cat eta 583 
Asp Pro Lys Val Thr Gly Gly Phe Leu Tyr Glu Thr Pro Phe His Leu 

165 170 175 

atg gat atg tgc cgt tat tta ttt gga gaa gta cag acc gtt tat tgt 631 
Met Asp Met Cys Arg Tyr Leu Phe Gly Glu Val Gin Thr Val Tyr Cys 
180 185 190 195 

gaa gga cga eaa aat att tct gaa gcg gaa ate gat aca ttt gcg att 679 
Glu Gly Arg Gin Asn He Ser Glu Ala Glu He Asp Thr Phe Ala He 

200 205 210 

atg atg aca ttt gaa tea gga acg ate gcc aac ttt gtg act tat gca 727 
Met Met Thr Phe Glu Ser Gly Thr He Ala Asn Phe Val Thr Tyr Ala 

215 220 225 

cat get gga tgg agt ttc cct ttt gag agt tta gaa gtt tae gga aaa 775 
His Ala Gly Trp Ser Phe Pro Phe Glu Ser Leu Glu Val Tyr Gly Lys 

230 235 240 

tat tgt aca gtt gcc acg eaa gaa ctg gaa aaa gtg atg tat gca ccg 823 
Tyr Cys Thr Val Ala Thr Gin Glu Leu Glu Lys Val Met Tyr Ala Pro 

245 250 255 

gga tta aag eaa cca get eaa att age gat ttt tat eaa tta tct ate 871 
Gly Leu Lys Gin Pro Ala Gin He Ser Asp Phe Tyr Gin Leu Ser He 
260 265 270 275 

gaa gaa aaa tgg gga tat gcg gag gag gat cgc etc ttt att gac gcc 919 
Glu Glu Lys Trp Gly Tyr Ala Glu Glu Asp Arg Leu Phe He Asp Ala 

280 285 290 

att att cat gga acg aaa cca eca gtc aca gcg gaa gac gga tat ega 9g7 
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He He His Giy Thr Lys Pro Pro 
295 

teg att caa ttg tta gag tec att 
Ser He Gin Leu Leu Glu Ser He 
310 315 
atg ate gat ttc cgc eaa aca gca 
Met He Asp Phe Arg Gin Thr Ala 

325 330 
atatgagcaa aaaaeaagtt cgaa 
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Val Thr Ala Glu Asp Gly Tyr Arg 
300 305 
tat gaa age get aaa act ggt aaa 1015 
Tyr Glu Ser Ala Lys Thr Gly Lys 
320 

cea tea eaa taaaacagag taggtgaca 1068 
Pro Ser Gin 
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Met-Ser-Leu-Val-Lys-Val-Cly-Ile-Leu-Gly-Ala-Gly-Cly-Ile-Ala-Lys-Val- 
His-Thr-Ser-Ile-Leu-Lys-Lys-Asp-GIn-Arg-Val-Glu-Ile-Val-GIy-Val-Ala- 
Asp-Ile-Ala-Lys-Asp-Arg-Ala-Val'Ala-Leu-Ala-Asn-Clu-AIa-Gly-Asn-Ala- 
Lys-Al a-Val-G 1 n-Ser-Leu-G 1 u- 

Asp-Leu-Phe-C 1 u-Leu-G ly-Va 1 -Asp-Al a-Va 1 -Tyr-Va 1 -Thr-Thr-Pro-Asn-Thr- 
Leu- X -Val- 

Ala-Ala-Glu-Thr-Ser-Lys-Ala-Val-Tyr-AsD-Leu-Gly-Met-Asn-Arg-Arg-Tyr" 
A 1 a-Se r-Va l-Ty r-Ly s-Lys- 

Val-Lys-Glu-Arg-lle-Ser-Ser-Cly-Glu-Val-Thr-Pro-Tyr-Leu-Ala-Asa-Ile- 
Lys-Met-Asn-Arg-Cly-Clu-Leu-Leu-Asn-Pro-Ala-Trp-Thr-Ala-Asp-Pro-Lys- 
Val-Thr-Gly-Gly-Phe-Leu-Tyr-Glu-Thr-Pro-Phe-His-Leu-Met-Asp-Met- X - 
Arg-Tyr-Leu-Phe-Gly-Glu-Val-His-Thr-Val-Tyr- 

Val-Met-Tyr-Ala-Pro-GIy-Leu-Lys-His-Pro-Ala-His-Ile-Ser-Asp-Phe-Tyr- 
H i s-Leu-Ser- 1 1 e- Glu-Glu~Lys-Trp-Gly-Tyr-Ala-G lu-C 1 o-Asp-Arg-Leu-Phe- 
Ile-Asp-Ala-Ilc-Ile-His-Gly-Thr-Lys-Pro-Pro-Val-Thr-Ala-Clu-Asp-Cly- 
Tyr-Arg-Ser-Ile-His-Leu-Leu-Glu-Ser-Ile-Tyr-Glu-Ser-Ala-Lys-Thr-Gly- 
Lys-Met-Ile-Asp-Phe-Arg-His-Thr-Ala-Pro-Ser-Cln 
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